Background: BRAC (formerly Bangladesh Rural Advancement Committee), in collaboration with the National Tuberculosis Control Programme, provides one full-day training on TB to make informal allopathic providers knowledgeable for managing TB in rural Bangladesh. This study explored the knowledge and practices of the providers receiving the above training in the control and prevention of TB.
Introduction
A large private sector is actively engaged in health service delivery in Bangladesh. In rural areas, unqualified and unregistered informal private providers (traditional healers and allopathic providers such as village doctors and drug shop attendants) are the dominant healthcare providers. 1 They provide 60% of healthcare services in rural areas in the informal sector. 2 Informal healthcare providers are deeply embedded in the local community and culture, with easy accessibility, and provide inexpensive services to villagers. They manage patients mostly with drugs and advice, sometimes with advice only. These unqualified practitioners rarely give advice for laboratory investigation, but irrational use of prescription of antibiotics by them is very common. 3 TB is a major public health problem in Bangladesh, which is sixth among the 22 high-burden TB countries in the world. 4 However, Bangladesh has been successful in controlling TB, and the National Tuberculosis Control Programme (NTP) has achieved its targets in case detection (70%) and treatment success rate (85%). 5 However, the TB control programme still has some challenges to overcome to sustain the current momentum. A significant number of patients having a cough for ≥3 weeks in rural areas sought care from informal allopathic providers, but the majority of providers do not notify the patients or refer them to appropriate places for case detection owing to their lack of knowledge on TB, its diagnosis and treatment. 6 These inappropriate practices pose a great threat to the efforts of controlling TB efficiently. 7 The NTP in partnership with non-governmental organisations (NGOs) implements the TB control strategy across the country. The NTP of the Government of Bangladesh launched the DOTS (directly observed treatment, short course) strategy in 1993. 5 The Bangladesh NTP has recently shown considerable interest in exploring various options to involve the private sector, including informal providers, in controlling TB. BRAC (one of the largest NGOs) in collaboration with the NTP started a 1-day orientation training (one of the activities of the TB control programme) for village doctors, drug shop attendants, medical professionals and NGO workers in BRAC's TB control programme areas since 2005 to enable providers to play an informed role in preventing and controlling TB. Through this orientation training, the programme aims to create awareness among providers about the symptoms, transmission and prevention of TB. Consequently, providers are expected to refer presumptive TB patients to appropriate places with proper amenities and expertise. So far, no independent evaluation has been conducted to see how far the objectives of the training have been translated into practice. Thus, this study focused on exploring the current knowledge and practice of the trained and untrained (no training on TB) informal healthcare providers with respect to TB.
Materials and methods

Study setting
BRAC, a non-governmental development organisation, in collaboration with the NTP of the Government of Bangladesh is currently implementing a community-based TB control programme in 297 subdistricts in 42 districts of Bangladesh. 5 The BRAC TB control programme actually started in 1984 as a pilot project in one subdistrict and was extended to 10 other subdistricts in 1992. BRAC was the first NGO to sign a Memorandum of Understanding with the Government of Bangladesh in 1994 to expand DOTS services. Community health workers of BRAC provide door-to-door TB care in rural areas. 8 They identify patients who have had a cough for ≥3 weeks and refer these presumptive TB patients to a sputum testing laboratory for TB detection. In addition, BRAC is involved in giving 1-day training on TB to informal providers at the subdistrict level under the guidelines of the NTP by the formal providers. It is an ongoing process and has yet to cover all informal allopathic providers in each subdistrict. These informal providers (village doctors and drug shop attendants) mainly consult patients at their work places/chambers in local markets. All providers for this study were selected from local market places in 30 subdistricts (receiving and not receiving training).
Study population and sample size
Trained informal allopathic providers were found in local markets using the participation lists (in the orientation programme) obtained from the local BRAC office. Untrained providers were selected through informal discussion with the trained providers from the same markets. From the 42 districts of the BRAC TB control programme areas, 30 subdistricts were selected using a probability proportional to size strategy, i.e. more subdistricts were selected from bigger districts. The sample size for informal healthcare providers was determined on the basis of maximum proportioning (0.5) with a 5% significance level and a 5% precision. The minimum calculated sample size for each category of informal healthcare providers was approximately 400. To capture the variations in the 30 subdistricts, the sample size was increased to 900 (400×2.25) considering design effect 2.25. Thus, the study proposed to include 900 trained and 900 untrained providers. In total, 60 informal allopathic providers (30 trained and 30 untrained) were selected from each subdistrict. A total of 873 trained and 878 untrained providers participated.
Data collection
Structured and semi-structured questionnaires were used to collect information from the providers through face-to-face interviews. The questionnaires were pre-tested outside the study areas to ascertain consistency, appropriateness of language and sequencing of questions and to gain an insight into the field operation procedures needed. The final questionnaires were modified and updated on the basis of field testing. Adept interviewers were recruited to take information from the respondents. A 5-day intensive training course was organised for the interviewers. A total of 1800 informal allopathic healthcare providers were invited for participation. Among them, 873 trained and 878 untrained participated. All interviews were held at the chambers/ work places or drug shops/pharmacies. The duration of each interview was 30-45 min. Effective and supportive supervision was ensured on a continual basis at all levels of the study.
Data processing and analysis
All available data were edited, coded and cleaned using SPSS Statistics for Windows v. 16 .0 (SPSS Inc., Chicago, IL, USA) for analysis. The sample mean was computed for continuous variables such as age, years of schooling, years of professional experiences, and knowledge and practice scores. Age groups were constructed on the basis of the mean. TB knowledge and reported standard practice towards TB were determined by a score based on the answers given to questions. One point was given for each correct answer for constructing knowledge scores. Similarly, one point was given for each practice related to TB management. A respondent was rated as having adequate knowledge if he/she gave more correct answers than the mean correct answers for all the 
Results
The sociodemographic profile of the study sample is shown in Table 1 . Informal allopathic providers who received training were older (mean age 41 years vs 37 years) and more experienced (mean working years 16 vs 12 years) than their counterparts. Both trained and untrained providers had around 12 years of schooling (mean) and had a mean monthly income of 11 000-12 000 Bangladeshi Taka (US$140-155). The majority of providers (86.1%,1508) self-rated their household poverty status as having no deficit. Around 3% (49) of the selected providers did not participate in the study. Less than one-third of providers (27.2%,476) were aware of TB as a disease of males and females ( Table 2) . TB was commonly perceived as a disease of only males (66.1%,1157) (data not shown). Knowledge on the bacterial cause of TB was inadequate among trained (29.8%,260) and untrained providers (21.5%, 189) (p,0.001). Moreover, factors such as tobacco smoking and filthy environments were known as causes of TB by 75.0% (1313) and 53.0% (928) of respondents, respectively (data not shown). The main suggestive symptom of TB (chronic cough) was well known both to trained and untrained providers (95.9%,1680). Knowledge about the main transmission route of TB (sneezing/coughing) was equally conspicuous among trained (80.2%,700) and untrained providers (73.6%, 646; p,0.01). Simultaneously, trained and untrained providers did not show adequate knowledge on early detection and treatment start with no delay (2.0%,36) as the best strategy for prevention of adult TB ( Table 2 ). They mainly focused on refraining from smoking/quitting (60.0%, 1051) and maintaining a healthy environment (48.0%, 840) as the prime strategy for prevention of TB (data not shown). Knowledge about the relationship between TB and nutrition was low (49.5% vs 42.8%, 432 vs 375) for trained and untrained providers, respectively; p,0.001). Knowledge regarding a duration of cough for ≥3 weeks being the main suggestive symptom of TB was found to be adequate among trained providers (81.6%, 712) compared with untrained providers (76.4%, 671; p,0.004) ( Table 2 ). Furthermore, more comprehensive knowledge of trained providers was observed in the case of knowledge about the BRAC laboratory for sputum testing (95.9% vs 81.3%; 837 vs 714; p,0.001), the free TB treatment policy (98.2% vs 94%; 857 vs 825; p,0.001) and the standard duration of TB treatment (6 months) (78% vs 65.2%; 681 vs 512; p,0.01). However, knowledge regarding the meaning of DOTS (i.e. taking medicine in front of health workers) was found to be inadequate (38.1% vs 13.9%; 333 vs 123; p,0.001). Knowledge about multidrug resistance was also found to be very low (20.6%, 360). (Table 3 ). Both trained and untrained providers reported that they usually (97.8-99.3%, 859-867) looked for other associated symptoms related to TB when suspecting its presence. Advice for sputum testing (96.3%, 1687) and for referring presumptive TB cases elsewhere was universal (99.4%, 1740). The most common place of referral was BRAC by trained providers (93%, 812; p,0.001) and the government hospital by untrained providers (75.9%, 667; p,0.004). However, a great majority of presumptive TB patients (79-87%, 694-759) were treated with medicines on first consultation by trained and untrained providers. Antibiotics (79.7%, 1396) and/or cough syrup (74-76%, 646-667) were commonly prescribed. Besides, trained providers advised on adverse effects of TB drugs, against spitting sputum indiscriminately, and taking food of appropriate quality and quantity in greater proportion than untrained providers.
Both the mean (7.5) knowledge score of the trained providers and the proportion (70.2%, 613) of these with a knowledge score higher than the mean were higher than the population average (6.97 and 59.9%,1048 respectively; p,0.001) ( Table 2) . Furthermore, the mean (6.7) practice score of the trained providers and the proportion (74.5%, 650) of these with a practice score higher than the mean were higher than the population average (6.6 and 69.3%, 1213 respectively; p,0.002) ( Table 3 ). The higher knowledge and practice scores were observed by informal providers who knew about the TB programme and had work experience of .10 years ( Table 4 ). The results of multiple regression analysis ( Table 5) shows that informal providers who had training showed a significant association with increased knowledge and practice scores. Further investigation reveals that as the informal providers became more aware about the TB programme, progressed in age and had regular exposure to BRAC community health workers, their knowledge scores increased significantly (p,0.05).
Discussion
A large proportion of presumptive TB cases in Bangladesh often go to rural informal allopathic providers 6 despite the availability [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] and practice score [1] [2] [3] [4] [5] [6] [7] were constructed from Table 2 and Table 3 , respectively.
International Health of formal allopathic providers or formal healthcare facilities such as public hospitals. Thus, the TB programme in a given area cannot reach the goal of universal coverage without the involvement of informal healthcare providers. 9, 10 The NTP of Bangladesh has already taken initiative to involve informal allopathic providers in the TB control programme under a public-private mix approach. The NTP started a 1-day training programme all over the country that began in 2005 11 to increase awareness among informal allopathic providers regarding the importance of TB control and of referring patients to appropriate places. This study aimed to understand how effective this orientation programme has been in improving the management of presumptive TB cases in the community. The findings reveal that trained providers still had misperceptions (i.e. TB is a disease of only males) as well as a lack of knowledge on the bacterial cause of TB, the best strategy for prevention of adult TB, the standard duration of TB treatment, the meaning of DOTS and multidrug resistance. Also, irrational use of antibiotics for relieving the cough symptom was very common among informal healthcare providers. The programmatic implications of these findings are discussed below.
It is interesting to observe that TB was still perceived as a disease of males after so many years of TB programme implementation. Whatever the underlying reasons, such misperception could interfere with the proper diagnosis of presumptive TB cases by rural informal allopathic providers. For example, in Afghanistan, TB is perceived as a disease of only females 12 and the detection rate of TB among females is higher in Afghanistan. 13 Another widely held perception among providers was that TB was primarily caused by smoking, similar to that among communities in Ethiopia and Tanzania. 14, 15 The practical implication of this is that providers would not give due emphasis to non-smokers when suspecting TB cases. Bangladesh adopted the DOTS strategy in 1993 for TB control and this currently covers the whole nation. 5 DOTS is important to ensure patient adherence to treatment until completion. Previously, knowledge of DOTS was totally absent among these providers. 6 However, findings from this study show that the situation has started to change for the better. This is commendable as lack of appropriate knowledge on DOTS was observed even among qualified practitioners in Kenya and Nigeria. 16, 17 Knowledge of providers on suggestive symptom of TB (chronic cough for ≥3 weeks) and transmission of TB was highly comprehensive, better than that observed for qualified practitioners in Pakistan. 18 This will ultimately help informal allopathic providers to detect suspected cases early and to send them for sputum testing. These providers were found to be familiar with the national policies on TB, such as free-of-cost treatment for TB patients. Similar findings were observed in China and India. 19, 20 This knowledge improvement can be attributed to the orientation training, besides the role of mass media and BRAC's health workers in disseminating priority information in BRAC's TB control programme areas.
Although there was an improvement in initiating sputum testing for presumptive TB cases and appropriate referral from previous years, 6 irrational/improper use of antibiotics remains a very common practice and a matter of concern. Several reasons may be responsible: usual practice by rural providers for many years; lack of knowledge that inappropriate use of antibiotics is harmful; and pressure from patients for immediate relief. Such use of antibiotics by providers should be abandoned to prevent antibiotic resistance and to reduce the delay in TB diagnosis. If there is a delay in initiating diagnosis and treatment, there is a Table 5 . On the other hand, advice by providers to patients on continuing the full course of TB medicine and adverse reactions to TB drugs, as observed in this study, is welcome as this will help to prevent the emergence of multidrug resistance. Even the providers' advice on nutrition can be tapped for future nutritional management programme for TB patients.
Conclusions
It can be said that the 1-day orientation training imparted by BRAC in collaboration with the NTP of the Government of Bangladesh has had some positive impact on improving the knowledge and practices of informal allopathic providers towards TB management. However, such short training is inadequate in allaying misperceptions and increasing the depth of knowledge and should be addressed by expanded training with a scaled-up curriculum. In training, irrational use of antibiotics should be discouraged and attempts should be made to disseminate proper drug information to informal healthcare providers.
The main limitation of this study is that the responses of the providers were not validated by observations of their practice pattern. Another limitation of this study is that the randomness in recruiting the respondents of the training was not guaranteed. Therefore, it is possible that the 'trained providers' had better knowledge and practice or had favourable background characteristics prior to the training, thus biasing the comparison with the 'untrained' favouring the 'trained'.
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